UNCLASSIFIED 


AD  NUMBER 


AD842906 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors;  Foreign 
Government  Information;  15  FEB  1968.  Other 
requests  shall  be  referred  to  the  Army 
Biological  Laboratory,  Attn:  Technical 
Releases  Branch  [TID] ,  Fort  Detrick,  MD 
21701. 

AUTHORITY 


SMUFD,  per  d/a  ltr,  15  Feb  1972 


THIS  PAGE  IS  UNCLASSIFIED 


A  D842906 


TRANSLATION  NO. 

DATE : 


DDC  AVAILABILITY  NOTICE 

Reproduct  ion  of  this  publication  in  whole  or  in  part 
is  prohibited.  However,  DDC  is  authorized  to 
reproduce  the  publication  for  United  States 
Government  purposes. 


d  o'  cr 


S1A1EMEW  *2  UNCLASSIFIED 

t  • ,  suh^ect  to  speci  a  ■  «*P 

This  document  is  ;ttai  to  foreign 

controls  and  each  tra  nay  be  made 

governments  or  ore  9  ,  of  0ept.  or  Arm/, 

only  with.p;’0,AT  PH  Technical  Release  Branch/ 
Fort  OetricR  ATTN.  ^jQ] 

HD,  Frederick,  *  y 


Nona*66 

"■ 

A 


DEPARTMENT  OF  THE  ARMY 
Fort  De t r ick 
Frederic*,  Maryland 


IWiirniHiHaaHiWW 


APPLICATION  OF  THE  FLUORESCENT  ANTIBODY 
TECHNIQUE  TO  DRIED  AND  ELUTED  BLOOD: 

A  COMPARISON  WITH  FTA,  TPI  AND 
LIPOIDIC  ANTIGEN  TESTS  OP  THE  SERUM 


L a  Prophylaxle  Sanltalre 
et  Morale  (Moral  and  Health 
Prophylaxis) 

Vol  35.  No  9.  1963 
Pages  222  -  230 


A.  Vaisman, 

A.  Hamslln, 

T.  Gut he  and 
L.  Descombe8 
(Technical  colla¬ 
boration) 


The  lnununo-fluorescence  test  for  the  serologic 
diagnosis  of  syphilis  (FTA,  fluorescent  treponemlc  anti¬ 
body  test)  1 3  now  well-known.  Since  Its  Introduction  by 
Deacon,  Falcone  and  Harris  (1957).  the  method  has  been 
studied  by  a  number  of  research  workers  who  have  con¬ 
firmed  Its  utility  In  the  specific  diagnosis  of  syphilis: 
(Borel/Durel,  1959:  Censuale3  and  Garofalo,  1959:  Fife 
et  al,,  1959:  Frlbourg-Blanc  and  Nlel,  1962;  Montgomery, 
Surland  and  Knox,  I960;  Nlel  and  Frlbourg-Blanc,  1962; 
Nielson  and  Idsoe,  1963;  Olansky  and  McCormick,  I960; 
Plllot  and  Borel,  1961;  Thl volet,  Grospiron  and  Mourat, 
I960;  Valsman  and  Hamelln,  1961;  Wilkinson,  1961). 

The  FTA  teat  Is  second  only  to  the  TPI  test  (the 
treponema  Immobilization  test  of  Nelson  and  Mayer)  among 
the  sero-diagnostic  tests  for  treponematosls  in  Its  sen¬ 
sitivity,  specificity  and  certainty. 

With  FTA  a  reproducibility  of  about  95^  (reacting 
8erums/non-reactlng  serums)  was  obtained  by  the  majority 
of  laboratories  participating  In  the  collective  trials 
recently  organized  by  the  WHO  In  Denmark,  France,  Japan, 
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Great  Britain,  and  the  U.S.A.,  with  the  participation  of 
the  Chamblee  Laboratory  (Center  for  Communicable  Diseases, 
United  States  Public  Health  Service,  Atlanta,  Georgia) 
aotlng  as  WHO  reference  laboratory. 

The  Fournier  Institute,  a  participant  in  the  eva¬ 
luation,  has  used  the  FTA  method  for  more  than  four  years, 
this  method  having  been  compared  with  the  other  trepon^- 
mlo  and  lipoidic  antigen  tests.  Certain  technical  details, 
as  well  as  the  results  obtained,  were  the  subject  of  a  pre¬ 
ceding  article  (Vaisman  and  Hamelin,  1961). 

The  principle  of  the  FTA  test  lies  in  making  ap¬ 
parent  the  antigen-antibody  complex  with  the  aid  of  a 
fluorescent  antiglobulin  corresponding  to  the  serum  of 
the  species.  This  antiglobulin  is  fixed  on  the  antibody 
whloh  attaches  Itself  to  the  treponemas  on  a  slide.  In 
the  absance  of  antibodies,  the  antiglobulin  Is  not  fixed 
and  the  treponemas  remain  non-fluorescent , 

As  a  participant  in  the  World  Health  Organization 
research  program  upon  treponematoses ,  the  Fournier  Insti¬ 
tute  la  studying  the  possibility  of  testing  FTA  upon 
samples  of  eluted  dried  blood,  obtained  by  pricking  of  a 
finger.  This  method,  which  avoids  venous  puncture,  is 
simple  and  rapid  and  may  te  used  for  the  examination  of 
a  large  number  of  individuals  during  cdHectlon  studies  of 
venereal  syphilis  or  of  endemic  treponematoses  (plan, 
endemic  syphilis,  pinta).  Our  research  is  also  helping 
to  aid  in  the  dispatch  of  blood  samples  to  laboratories, 
especially  in  the  developing  countries  where  transporta¬ 
tion  from  the  sampling  site  may  often  be  long  and  diffi¬ 
cult.  One  method  capable  of  coping  with  the  difficul¬ 
ties  of  travel  consists  of  absorbing  whole  capillary 
blood  upon  a  medium  from  which  it  may  be  easily  eluted 
when  needed  for  testing.  The  use  of  blood  dried  on  fil¬ 
ter  paper  has  already  been  tried  (Chedlak,  1932)  for 
lipoidic  antigen  tests  (Ko-Da-Guo,  1938).  Certain 
workers  (Demanche,  19^0;  Ko-Da-Guo,  1938)  achieved  en¬ 
couraging  results,  whereas  others  (Karim,  1954;  Harris 
and  Olansky,  1951;  Hogan  and  Bush,  1950)  encountered 
difficulties,  probably  due  to  differences  In  the  filter 
papers  and  to  the  presence  In  the  paper  of  certain  cheml- 
oals  which  Interfere  with  the  seroreactlon  during  elution. 
For  this  reason  we  used.  In  our  first  studies  of  the  FTA 
technique,  blotting  paper  (Canaon),  chromatographic  and 
aleotrophoreslo  paper  (Arches)  and  ultra-flltratlng 


membranes  (Mllllpora).  However,  only  the  blotting  paper, 
Canson  no.  435*  used  previously  by  Demanohe,  proved 
satisfactory.  The  results  obtained  with  the  first 
series  of  eluntes  and  of  serums  subjected  to  the  FTA 
test  are  given  below,  along  with  an  outline  of  the  con¬ 
ditions  under  whloh  the  tests  were  performed;  for  com¬ 
parison  with  sera  removed  from  the  same  patients  by  ve¬ 
nous  puncture,  the  TPI  and  the  classic  llpoldlo  antigen  . 
tests  were  performed,  the  results  being  given  also. 


TECHNIQUE 


Canson  no.  435  Blotting  Paper: 

According  to  the  manufacturer,  this  is  a  rag 
paper  weighing  0.25  kg/m2  which  does  not  contain  sub¬ 
stances  soluble  in  water.  Ash  content  is  1.5^»  Discs 
(roundels)  15  mm  in  diameter  were  cut  from  the  paper 
using  a  paper-punch. 

Withdrawal  of  blood: 


The  blood  was  obtained  by  pricking  a  finger 
and  directly  absorbing  the  blood  until  the  roundels 
were  completely  soaked.  Preliminary  studies  have  shown 
that  the  blotting  paper  discs  retain  an  average  of 
0.1539  gm  of  blood,  which  corresponds  to  0.0846  gm  of 
plasma.  The  dlsos  were  dried  in  the  open  air  for  1  to 
2  hours.  When  completely  dry  they  were  kept  in  a  small 
plastic  envelope  prior  to  che  FTA  test. 

Preparation  of  the  ETA  te3t; 

The  dry  disc  was  immersed  in  8  ml  of  phosphate- 
buffer  solution,  ph.  ?. 2 ,  for  two  hours,  which  corres¬ 
ponds  to  a  dilution  of  fresh  plasma  of  1/100.  The  disc 
loses  its  color  completely,  the  eluate  being  a  brownish- 
red.  The  latter  may  be  used  for  the  FTA  in  the  same 
manner  as  the  normal  1/100  serum  in  accordance  with 
the  technique  habitually  used  by  the  Fournier  Institute* 


RESULTS 


For  purposes  of  comparison,  bosldes  the  normal 
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samples  removed,  from  the  same  Individuals  by  venous 
punoture,  all  blood  samples  removed  by  f inger-pri eking 
ware  taken  on  discs  In  duplicate.  Besides  tThe  FTA  and 
TPI,  other  tests  were  carried  out  on  the  serai  Kolmar 
oardiollpin  complement  fixation.  Reiter  antigen  comple¬ 
ment  fixation  as  well  as  Kahn  and  Kline  flocculation 
tests.  The  eluate  of  one  of  the  roundels  was  subjected 
to  FTA  at  the  sane  time  as  the  serum  stemming  from  the 
venous  punoture;  ihe  other  disc  was  held  at  a  tempera¬ 
ture  of  20-25°  for  a  period  varying  from  several  days 
to  two  months,  to  allow  study  of  possible  deterioration 
'■'f  the  antibodies  and  therefore  a  possible  variation  of 
the  results  of  the  tests. 

The  present,  preliminary,  study  involves  150 
samples  of  differing  reactivity.  The  results  obtained 
with  FTA100  upon  the  eluates  of  the  discc  and  on  the 
sera  removed  by  venous  puncture  are  compared  in  Table  1. 

It  is  Important  to  analyze  the  vtriations  of  the 
FTAioo  tests  in  detail  according  to  whether  they  were 
carried  out  on  eluted  blood  or  on  serum.  Complete  agree¬ 
ment  was  observed  in  111  cases  (74#),  greater  sensitivity 
in  23  oases,  lower  sensitivity  in  16  cases.  However, 
in  all  cases,  this  difference  did  not  exceed  plus  or 
minus  one  scale  division.  This  variation  is  less  than 
that  observed  when  the  same  serum  is  examined  several 
times  by  the  same  observer  or  by  different  observers. 

In  all-or-nothing  terms  (reacting  or  non-roactlng  sera), 
agreement  was  found  in  144  cases  (96#).  Further,  several 
quantitative  examinations  of  sera  and  of  eluates  (discs) 
gave  identical  tltres.  One  may  therefore  conclude  that 
the  results  obtained  with  the  FTAioo  technique  or,  b?  ootf 
dried  on  discs  ~o~f~ Canson  no.'  435~~bTottlng-t  aper  ( f  ingar- 
prlcklng)  are  practically  identical  to  results  obtained" 
using  the  same  technique  on  sera  removed  by  venous 
punoture. 

Table  2  summarizes  the  results  of  the  FTA,  TPI 
and  the  lipoid  tests  of  sera  obtained  by  venous  puncture. 
The  following  observations  are  of  note: 

a.  The  positive  TPI  tests  belonged,  without  ex¬ 
ception,  to  the  16  sera  giving  a  +-H-+  reaction,  while  the 
lipoid  tests  were  negative  in  one  case.  This  Involved  a 
long-standing  case  of  syphilis  which  had  been  treated  but 
was  negative  to  the  classlo  tests. 
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TABLE  1  -  Comparison  between  FTA^qo  tests  on 
eluates  of  blood  dried  upon  discs 
of  blotting  paper  und  FTAiqq  tests 
on  serum  removed  by  venous  punoture 
from  the  same  Individuals 


FTAlOO 
( serum 
removed  by 

^AlOO 

(eluted  dried  blood 
removed  by  finger 
pricking) 

venous 

punoture) 

++++ 

+++ 

+  *f 

- 

Total 

++++ 

12 

4 

- 

-  - 

- 

16 

+++ 

2 

27 

2 

-  - 

- 

31 

++ 

- 

8 

19 

1  - 

- 

28 

+ 

- 

- 

5 

15  3 

5 

28 

+ 

- 

- 

- 

2  2 

1 

5 

4  2 

?6 

42 

Total 

14 

39 

26 

22  7 

42 

150 

Total 

agreement 

•  •  •  • 

•  •  •  # 

*  •  • 

III/I50  - 

74* 

Stronger  reaction  in 
Weaker  reaction  in  16 

23  cases 
cases  . 

•  •  • 

»  •  • 

23/150  = 
16/150  = 

15* 

ll* 

Agreement  within 

one  soale  division  . 

150/150= 

loo* 

All-or-nothing  agreement  .  .  . 
(reacting  or  non-reacting) 

•  •  • 

144/150= 

96* 

b. 

Of  31 

sera  giving  a 

+++  rvactlon 

to  FTA,  30 

gave  positive  TPI's  and  one  negative;  this  serum  came 
from  a  case  of  primary  syphilis.  The  31  sera  reacted 
to  the  lipoid  tests. 

o.  Of  the  28  sera  giving  a  ++  reaction  to  ?TA, 

25  gave  positive  TPI's  and  3  negative  TPI's *  these  three 


sera  were  negative  to  the  lipoid  tests  also.  They  In¬ 
volved  sera  from  oases  of  "pre-serologlo"  syphilis  with 
primary  chanores,  which  shows  the  preooolous  oharacter 
of  the  reactivity  to  FTA  compared  with  the  other  sero- 
loglo  tests. 

The  throe  groups  of  sera  mentioned  above  which 
gave  the  positive  results  ++++,  +++  and  ++  were  considered 
as  reacting,  while  those  giving  reactions  +,  +  and  zero 
Were  considered  as  non-reaotlng. 

d.  Fro :n  among  iho  23  sore,  that  were  non-reectlng, 
but  to  FTA,  5  TPI  positives  were  found.  These  sera 
came  from  long-standing,  treated  cases  of  syphilis  with 
reactivation  of  the  lipoid  tests,  the  TPI  reactivity 
being,  however.  Irreversible.  Furthermore,  three  sero- 
reactlons  to  llpoldlc  antigen  were  probably  false  posi¬ 
tive  reactions  because  the  TPI  was  negative  for  the  same 
three  subjects  and  no  syphilitic  antecedents  were  known 
to  any  of  the  three. 

e.  The  five  non-reacting  sera,  +  to  FTA,  gave 
one  negative  TPI,  but  two  reacted  to  lipoid  tests.  False 
sero-reactlons  in  subjeots  without  known  syphilitic  an¬ 
tecedents  are  probably  Involved  here. 

f.  Only  one  positive  TPI  was  observed  among  the 
42  sera  which  had  not  caused  Immunofluorescence,  This 
Involved  a  long-standing,  treated  case  of  syphilis.  Fur¬ 
thermore,  another  serum  reacted  to  the  claoslo  lipoid 
tests  but  gave  a  negative  TPI|  there  were  no  known  sy- 
phllltlo  antecedents. 


A  prolonged  positive  TPI  reaction  for  long¬ 
standing,  treated  oases  of  syphilis  which  are,  however, 
negative  to  lipoid  tests  has  therefore  teen  noticed  on 
several  occasions,  as  during  the  preceding  research. 
Similarly,  the  finding  of  Increased  sensitivity  of  TPI 
with  respect  to  FTA  has  been  confirmed  in  the  case  of 
long-standing,  untreated  cases  of  syphilis  (Eng, , Nielsen 
and  Wereide,  1963)* 

Table  3  summarizes  the  FTA^qq  obtained  with  elu¬ 
ted  dried  blood,  and  compares  them  with  the  TPI  and  with 
lipoid  tests  applied  to  sera  obtained  by  venous  puncture. 
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TABLE  2  - 

Results  of  the  FTA,  the  TPl  and 
the  lipoldio  antigen  tests  used 
for  serums  obtained  by  venous 
puncture 

FTA 

Number  of 

■  TP  I 

Lipoid  Tests 

Sera 

Beaoting  Non-Re¬ 
acting 

Reacting 

Non-Re¬ 

acting 

++++ 

reacting 

]  A 

16  0 

15 

n 

X 

+++ 

31 

30  1 

31 

0 

++ 

28 

25  3 

25 

3 

t  n- 

rea  Vng 

28 

5  £2 

3 

25 

5 

0  5 

2 

3 

42 

1  41 

1 

41 

TABLE  3  - 

Comparison  between  FTA  applied  to 
eluted  dried  blood,  TP I  and  the 
lipoid  testa  applied  to  sera 
obtained  by  versus  puncture 

FTA 

Number  of  TP I 

Lipoid  Tests 

Eluatet 

Reacting  Non-Re-  Reacting 

acting 

Non- Re 
acting 

++++ 

reacting 

14 

14  0 

13 

1 

+-M- 

39 

38  1 

39 

0 

-M- 

+ 

+ 

26 

non- 

reacting 

22 

7 

42 

22  4 

2  20 

0  7 

1  41 

22 

1 

1 

1 

4 

21 

6 

41 

t 
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Comparison  with  Table  2  permits  one  to  observe  that 
only  minimum  differences  of  sensitivity  exist  between  the 
PTA  serum  and  FTA  disc  techniques  as  compared  with  TPI 
and  classic  serology.  In  Table  2,  4  sera  non-reactive 
to  TPI  and  reactive  to  FTA  are  to  be  found,  this  dis¬ 
cordance  increasing  to  5  in  Table  3.  For  the  non-reaotive 
FTA  sera  the  number  of  anomalous  results  is  6,  whereas 
there  are  only  3  TPI  reactive  sera  In  comparison  with  the 
FTA  discs.  In  sura,  there  are,  therefore,  10  TPI  anoma¬ 
lies  compared  with  the  FTA  serum  and  only  8  TPI  anomalies 
compared  to  the  FTA  discs. 

Maintenance  of  reactivity  during  storage  of  the 
blotting  paper; 

As  wo  h avo  indicated  above,  all  the  samples  of  blood 
obtained  by  finger-pricking  were  prepared  in  duplicate. 

The  first  blotting-paper  roundel  was  examined  at  the  same 
time  as  the  serum,  whereas  the  ot.ier  was  kept  at  a  tempera¬ 
ture  of  20-25°C  for  a  period  of  up  to  60  days.  Of  the 
150  stored  discs,  40  (26.7$)  have  been  examined  to  date; 
in  no  case  has  a  loss  of  roactivity  been  observed.  The 
fact  that  the  observed  differences  have  never  exceeded 
plus  or  minus  one  scale  division  must  be  attributed  to 
the  reproducibility  of  the  FTA'  technique  rather  than  to 
the  properties  of  antibody  conservation  during  storage. 

This  conclusion  seems  to  be  confirmed  by  the  fact  that, 
in  some  cases,  an  Increased  reactivity  was  observed,  even 
after  60  days  of  storage. 

The  study  of  conservation  under  different  envi¬ 
ronmental  conditions  continues  as  does  investigation  of 
storage  at  temperatures  above  25°C.  We  are  also  studying 
the  storage  of  discs  which  have  travelled  by  air  under 
diverse  climatic  and  other  conditions.  The  results  of 
these  studies  will  form  the  subject  of  further  communi¬ 
cations. 


CONCLUSIONS 


Past  experiments  wnlch  have  used  filter  paper  for 
lipldlo  tests  upon  blood  drawn  from  the  fingertips,  the 
sample  being  first  dried  then  eluted,  have  not  been  success¬ 
ful;  however,  batter  results  have  been  obtained  using  blot¬ 
ting  paper  as  the  absorbing  medium.  With  the  introduction 
of  the  Immuno-fluorescence  technique  Into  the  serology 


of  syphilis  and  other  treponomatoses ,  It  appeared  useful 
to  try  the  FTA  test  under  these  conditions  using  blotting 
paper  as  the  absorbing  medium:  It  la  of  great  interest  to 
perfect  a  3lmpla  method  usable  in  regions  where  o no  m—t 
colloc^  soru-LOglo  data  for  the  study  of  treponematoses , 
and  cannot  obtain  blood  samples  by  venous  puncture.  The 
present  artlole  describes  the  preliminary  results  obtained 
with  FTA  using  discs  of  Canson  (no.  435)  blotting  paper. 
After  absorption,  drying  and  storage,  ISO  eluted  samples 
taken  from  both  normal  and  Infected  subjects  were  tested 
by  FTA.  He  studied,  in  parallel,  the  reactivity  to  FTA, 
TPI  and  to  lipoid  tests  of  sera  obtained  from  the  same 
subjects  by  venous  puncture.  The  variations  of  sensiti¬ 
vity,  of  specificity  and  of  reproducibility  noted  in  the 
discs  used  in  the  FrA]_00  technique  were  insignificant; 
the  results  were  practically  identical  to  those  of  FTA^qq 
used  on  sera  obtained  by  venous  puncture.  No  deteriora¬ 
tion  of  the  antibody  was  observed  as  a  result  of  storage 
of  discs  at  20-25°C  for  periods  ranging  from  several  days 
up  to  60  days.  In  certain  cases,  the  precocious  appear¬ 
ance  of  fluorescent  antibodies  was  noted  In  the  sera  of 
primary  syphilis,  preceding  those  of  the  lmmoblllslns 
and  reagins.  Comparative  serologic  examinations  of  old, 
treated  syphilitic  Infections  have,  on  the  other  hand, 
confirmed  that  the  sensitivity  of  TPI  Is  superior  to  that 
of  FTA  (and  of  the  serology  of  classic  reagins)  in  these 
particular  cases. 

The  advantages  of  the  f lnger-prl eking  method  of 
withdrawal  are  evident.  Furthermore,  discs  of  blotting 
paper  Impregnated  with  dried  blood  can  be  mailed  very 
conveniently  to  the  FTA  testing  laboratory.  This  method 
eliminates  all  risk  of  hemolysis.  Infection,  breakage, 
etc..  Inherent  In  the  Dialling  of  ampoules  or  of  glass 
flasks. 

The  results  of  studies  on  the  behavior  of  fluores¬ 
cent  antibodies  at  temperatures  above  25°C  to  whloh  they 
may  be  exposed  during  storage,  transportation,  eto., 
will  be  published  In  the  future. 
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